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METHOD AND APPARATUS FOR DETERMINING 
ENCODING AVAILABILITY, AND COMPUTER 

PRODUCT 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to an encoding-avail 
ability determining apparatus, an encoding-availability 
determining method, and an encoding-availability determin 
ing program that determine Whether encoding can be per 
formed to embed data into an image, and more particularly 
to an encoding-availability determining apparatus, an encod 
ing-availability determining method, and an encoding-avail 
ability determining program that enable to determine 
Whether encoding can be performed Without actually exam 
ining Whether data can be extracted from an image by 
inputting the image from a medium after the image having 
encoded data is output to the medium. 

[0003] 2. Description of the Related Art 

[0004] A conventional technology disclosed in US. Pat. 
No. 5,636,292 and Japanese Patent Laid-Open Publication 
No. 2000-299779 to embed data (code etc.) into image data 
or sound data is applied to prevent falsi?cation, to prevent 
fraudulent usage, and to provide additional services. For 
example, a method to read a digital Watermark embedded 
into a printed material and to display a speci?ed Web page 
is disclosed in US. Pat. No. 5,841,978. 

[0005] An encoding method is disclosed in Japanese 
Patent Laid-Open Publication No. 2004-349879 in Which an 
image is split into a plurality of blocks, and a difference 
betWeen average densities of adjacent blocks is used to 
embed codes into the adjacent block pairs. After the image, 
Which includes the embedded codes, is output to a paper or 
a display device etc., the image is input by using an input 
device such as a camera and subjected to a decoding process. 
In the decoding process, the original codes are decoded from 
the difference betWeen the average densities of the adjacent 
blocks of the input image. 

[0006] In the encoding and decoding method disclosed in 
Japanese Patent Laid-Open Publication No. 2004-349879, 
decoding is performed only by using the difference betWeen 
the average densities of the adjacent blocks of the input 
image, thereby enabling to enhance the speed of the decod 
ing process. Due to this, a decoder based on the aforemen 
tioned decoding method is increasingly mounted on a por 
table device. 

[0007] HoWever, in the encoding method disclosed in 
Japanese Patent Laid-Open Publication No. 2004-349879, 
color reproduction of the image that is output to a medium 
such as the paper or the display device is affected due to 
output characteristics of the output device. Similarly, When 
the image having the embedded code is read and input from 
the medium by an input device, grayscale levels of the input 
image differ from the grayscale levels of the original-image 
due to input characteristics of the input device. Due to this, 
values pertaining to the difference betWeen the average 
densities of the adjacent block pairs in the input image differ 
from the corresponding values during data embedding, and 
the original codes cannot be decoded. 

[0008] Thus, in the encoding method disclosed in Japa 
nese Patent Laid-Open Publication No. 2004-349879, the 
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image having the embedded code needs to be output to a 
medium, the output image needs to be input from the 
medium and decoded to determine Whether the original 
codes can be decoded. 

SUMMARY OF THE INVENTION 

[0009] It is an object of the present invention to at least 
solve the problems in the conventional technology. 

[0010] An apparatus for determining an availability of 
encoding data into an image, according to one aspect of the 
present invention, includes an embedding-availability deter 
mining unit that determines the availability based on an 
input/output characteristic of a predetermined feature 
amount related to a combination of an output device that 
outputs an image in Which the data is embedded to a medium 
and an input device that inputs the image that is output to the 
medium; and a result output unit that outputs a result of 
determination by the embedding-availability determining 
unit. 

[0011] A method of determining an availability of encod 
ing data into an image, according to another aspect of the 
present invention, includes determining the availability 
based on an input/output characteristic of a predetermined 
feature amount related to a combination of an output device 
that outputs an image in Which the data is embedded to a 
medium and an input device that inputs the image that is 
output to the medium; and outputting a result of determi 
nation at the determining. 

[0012] A computer-readable recording medium according 
to still another aspect of the present invention stores a 
computer program that causes a computer to execute the 
above method according to the present invention. 

[0013] The above and other objects, features, advantages 
and technical and industrial signi?cance of this invention 
Will be better understood by reading the folloWing detailed 
description of presently preferred embodiments of the inven 
tion, When considered in connection With the accompanying 
draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] FIG. 1 is a block diagram of an encoder according 
to a ?rst embodiment of the present invention; 

[0015] FIG. 2 is a schematic for illustrating an example of 
block-split image data; 
[0016] FIG. 3 is a schematic for illustrating a density 
modifying process by a code forming unit; 

[0017] FIG. 4A is a graph of input/output characteristics in 
an ideal condition; 

[0018] FIG. 4B is a graph of an example of actual input/ 
output characteristics; 

[0019] FIG. 5 is a ?owchart of a processing procedure for 
an encoding-availability determining process by the encoder 
according to the ?rst embodiment; 

[0020] FIG. 6 is a block diagram of an encoder according 
to a second embodiment of the present invention; 

[0021] FIG. 7 is a schematic for illustrating an example of 
selection of the input/output characteristics by an input/ 
output-characteristics selecting unit; 
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[0022] FIG. 8 is a block diagram of an encoder according 
to a third embodiment of the present invention; 

[0023] FIG. 9 is a ?owchart ofa processing procedure for 
an encoding-availability determining process by the encoder 
according to the third embodiment; 

[0024] FIG. 10 is a block diagram ofan encoder according 
to a fourth embodiment of the present invention; 

[0025] FIG. 11 is a ?owchart ofa processing procedure for 
an encoding-availability determining process by the encoder 
according to the fourth embodiment; 

[0026] FIG. 12 is a block diagram ofan encoder according 
to a ?fth embodiment of the present invention; 

[0027] FIG. 13 is a ?owchart ofa processing procedure for 
an encoding-availability determining process by the encoder 
according to the ?fth embodiment; and 

[0028] FIG. 14 is a block diagram of a computer that 
executes an encoding program according to the ?rst to the 
?fth embodiments. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0029] Exemplary embodiments of the present invention 
are explained below in detail with reference to the accom 
panying drawings. An encoder that embeds codes (binary 
codes) as data into original image data to generate image 
data having encoded codes is used to explain the present 
embodiments. 

[0030] The encoder according to the present embodiments 
embeds 16 bit codes eight times into the original image data 
to generate the image data having the encoded codes. The 
original image data is image data generated in a predeter 
mined format such as joint photographic expert group 
(JPEG), graphics interchange format (GIF) etc. and has a 
siZe of 1024 by 1024 pixels. The 16 bit codes such as 
“1010110101001010”, for example, are embedded into the 
original image data. 

[0031] FIG. 1 is a block diagram of an encoder 100 
according to a ?rst embodiment of the present invention. 
The encoder 100 includes a block splitting unit 110, a block 
extracting unit 120, an averaging unit 130, a comparing unit 
140, a code forming unit 150, an input/output-characteristics 
storing unit 160, an input/output-characteristics selecting 
unit 170, an average-density-dilference estimating unit 180, 
and an encoding determining unit 190. 

[0032] The block splitting unit 110 inputs the original 
image data, splits the original image data into blocks of N 
lines and M rows (16 lines and 16 rows in the example 
according to the ?rst embodiment), and outputs the image 
data as block-split image data I1. FIG. 2 is a schematic for 
illustrating an example of the block-split image data I1. The 
block-split image data I1 includes 256 blocks (16 lines and 
16 rows) such as blocks B111, Brll, . . . , B118, Brls, B121, 
Brzl, . . . , B1168, Br168 and so on. A single block has a siZe 

of 64 by 64 pixels. 

[0033] In the block-split image data I1, 1 bit code is 
embedded into a pair block (two adjacent blocks). 

[0034] The pair blocks are formed of two blocks such as 
blocks B111 and Brll, blocks B112 and Brl2, . . . , blocks B118 
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and Br18 (forming the ?rst line) , blocks B121 and Br2l, . . . 
, blocks B128 and Br28 (forming the second line) , . . . , blocks 

B1161 and Brl6l, . . . , blocks B1168 and Br168 (forming the 
sixteenth line). 

[0035] In a block Blxy of a pair block, a subscript 1 
indicates that the block Blxy is a left block, a subscript x 
indicates a line (N), and a subscript y indicates a row (M). 
Similarly, in a block Brxy of the pair block, a subscript r 
indicates that the block Brxy is a right block, a subscript x 
indicates a line (N), and a subscript y indicates a row (M). 

[0036] In a pair block, a feature amount in the form of an 
average density level (average grayscale of each pixel in the 
block is between 0 and 255) of the left block Blxy is 
indicated by a left-side average density data D1. An average 
density level (feature amount) of the right block Brxy is 
indicated by a right-side average density data Dr. 

[0037] As shown in the following relational expressions, if 
the left-side average density data D1 is less than the right 
side average density data Dr, 1 bit code of the pair block is 
represented as “0”. If the left-side average density data D1 
is equal to or greater than the right-side average density data 
Dr, 1 bit code of the pair block is represented as “l”. 

[0038] D1<DH.0” 
[0039] D1 2135-1” 
[0040] For example, in a pair block consisting of blocks 
B 1 l8and Brls, because a left-side average density data D118 
is “115” and a right-side average density data Dr18 is “125”, 
1 bit code of the pair block is represented by “0”. 

[0041] Similarly, in a pair block consisting of blocks B128 
and Br28, because a left-side average density data D128 is 
“125” and a right-side average density data Dr28 is “115”, 1 
bit code of the pair block is represented by “l”. 

[0042] In the block-split image data I1, because a single 
line includes eight pair blocks (16 blocks), one line is 
represented by 8 bit code. Thus, all the lines (1 6 lines) in the 
block-split image data I1 are represented by 128 bit codes. 
In the ?rst embodiment, because codes C, which are embed 
ded into the block-split image data I1 include 16 bits, the 
codes C can be embedded into the block-split image data I1 
a maximum eight times (128 divided by 16). 

[0043] The block extracting unit 120 sequentially extracts 
pair blocks (block Blxy and block Brxy) according to bit shift 
of the codes C, and sequentially outputs density distributions 
of the block B lxy and the block Brxy as block density data D. 

[0044] Bit shift of the codes C indicates bit by bit shifting 
of bit pointers of the codes C from a bit at the extreme left 
(1) towards a bit at the extreme right (0) of the codes C. 

[0045] The averaging unit 130 calculates the left-side 
average density data D1, corresponding to the block B lxy and 
the right-side average density data Dr corresponding to the 
block Brxy from the block density data D. 

[0046] The comparing unit 140 compares nth bit of the 
codes C (such that n=l, 2, 16 beginning from the bit at the 
extreme left) with a bit determination result that is deter 
mined from a magnitude relation between the left-side 
average density data D1, and the right-side average density 
data Dr (based on the aforementioned relational expression, 
bit is determined as “0” or “I”). 
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[0047] Based on the comparison result of the comparing 
unit 140, the code forming unit 150 embeds the codes C into 
the block-split image data I1 (the original image data). To be 
speci?c, if the comparison result of the comparing unit 140 
is matching, the code forming unit 150 maintains the mag 
nitude relation betWeen the left-side average density data D1, 
and the right-side average density data Dr. If the comparison 
result of the comparing unit 140 is not matching, the code 
forming unit 150 performs a density modifying process to 
modify (reverse the magnitude relation) the left-side average 
density data D1, and the right-side average density data Dr 
such that the magnitude relation betWeen the left-side aver 
age density data D1, and the right-side average density data 
Dr represents bits of the codes C, generates image data 
having the encoded code (hereinafter, “encoded image 
data”), and outputs the encoded image data. 
[0048] FIG. 3 is a schematic for illustrating a density 
modifying process by the code forming unit 150. In the 
density modifying process, if D1<Dr, a left-side average 
density data D'l after modi?cation is calculated by using 
Equation (1), and a right-side average density data D'r after 
modi?cation is calculated by using Equation (2). T indicates 
a level difference betWeen the pair block, and has a value 
such as “30” for example. Due to this, after density modi 
?cation, the left-side average density data D'l becomes 
smaller than the right-side average density data D'r, and the 
bit determination result is changed from “1” to “0”. 

[0049] If Dl ZDr, a left-side average density data D'l after 
modi?cation is calculated by using Equation (3), and a 
right-side average density data D'r after modi?cation is 
calculated by using Equation (4). Due to this, after density 
modi?cation, the left-side average density data D'l becomes 
equal to or greater than the right-side average density data 
D'r, and the bit determination result is changed from “0” to 
“l”. 

[0050] The input/output-characteristics storing unit 160 
stores input/ output characteristics related to density for each 
combination of an output device Which outputs an image 
having embedded code to a medium, and an input device 
Which inputs the image that is output to the medium. 

[0051] FIG. 4Ais a graph of input/ output characteristics in 
an ideal condition. FIG. 4B is a graph of an example of 
actual input/output characteristics. In the ideal condition of 
input/output characteristics, a density level on a horiZontal 
axis (density level of digital data before output by the output 
device) is the same as a density level on a vertical axis 
(density reading level When the image that is output to the 
medium by the output device is read by the input device), 
and the input/output characteristics are indicated by a 
straight line having a slope equal to l. 

[0052] HoWever, as shoWn in FIG. 4b, in the actual 
input/output characteristics, a difference occurs betWeen the 
density level on the horiZontal axis and the density level on 
the vertical axis. Especially because in a blind sector, the 
density level on the vertical axis does not change even if the 
density level on the horiZontal axis changes and the embed 
ded codes cannot be decoded, use of the blind sector needs 
to be avoided When embedding the codes. The output device 
outputs a density patch to the medium, and the input device 
inputs the density patch from the medium, thereby enabling 
to estimate the input/output characteristics. 

[0053] The input/output-characteristics selecting unit 170 
receives speci?cations pertaining to the output device and 
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the input device, and reads the input/output characteristics 
corresponding to a combination of the speci?ed input device 
and the output device from the input/output-characteristics 
storing unit 160. The input/output-characteristics selecting 
unit 170 distributes the read input/output characteristics to 
the average-density-di?‘erence estimating unit 180. 

[0054] The average-density-dilference estimating unit 180 
estimates average density difference of pair blocks When the 
image having the embedded codes is output to the medium 
and is read by the input device. The average-density-dilfer 
ence estimating unit 180 operates the input/output charac 
teristics that are fetched from the input/output-characteris 
tics selecting unit 170 in the encoded image data that is 
generated by the code forming unit 150 and calculates the 
average density difference of the pair blocks When the image 
is read by the input device. 

[0055] By using the input/output characteristics, the aver 
age-density-dilference estimating unit 180 estimates the 
average density difference of the pair blocks When the image 
having the embedded codes is output to the medium and read 
by the input device, thereby enabling to estimate Whether the 
codes can be decoded Without actual output of the image to 
the medium and reading of the image from the medium. 

[0056] By using the average density difference of the pair 
blocks estimated by the average-density-di?‘erence estimat 
ing unit 180, the encoding determining unit 190 determines 
Whether encoding can be performed and outputs the deter 
mination result. To be speci?c, by using the estimated 
average density difference of the pair blocks, the encoding 
determining unit 190 compares the decoded codes and the 
embedded codes, and if the number of accurately decoded 
codes exceeds a predetermined threshold value, determines 
that encoding can be performed. If the number of accurately 
decoded codes does not exceed the predetermined threshold 
value, the encoding determining unit 190 determines that 
encoding cannot be performed. 

[0057] A sequence of an encoding-availability determin 
ing process by the encoder 100 according to the ?rst 
embodiment is explained next. FIG. 5 is a ?owchart of a 
processing procedure for an encoding-availability determin 
ing process by the encoder 100 according to the ?rst 
embodiment. The encoding-availability determining process 
is activated after the encoded image data is generated by the 
code forming unit 150. 

[0058] In the encoding-availability determining process 
by the encoder 100, the input/output-characteristics select 
ing unit 170 receives speci?cations of the output device and 
the input device, and by using the input/output-characteris 
tics storing unit 160, selects the input/output characteristics 
pertaining to the combination of the speci?ed output device 
and the input device (step S101). 

[0059] The average-density-dilference estimating unit 180 
applies the input/ output characteristics to the encoded image 
data (step S102) and calculates the average density differ 
ence of each pair block (step S103). The encoding deter 
mining unit 190 compares the codes that are decoded from 
the average density difference of each pair block With the 
embedded codes to count a number n of the codes that can 
be accurately decoded (step S104) and determines Whether 
n is equal to or greater than the predetermined threshold 
value (step S105). 
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[0060] If n is equal to or greater than the predetermined 
threshold value, the encoding determining unit 190 outputs 
“encoding possible” (step S106), and if n is smaller than the 
predetermined threshold value, the encoding determining 
unit 190 outputs “encoding impossible” (step S107). 

[0061] Thus, the encoder 100 operates the input/output 
characteristics in the encoded image data, calculates the 
average density difference of each pair block, and based on 
the average density difference, estimates the number of 
accurately decoded codes, thereby enabling to determine 
Whether encoding can be performed. 

[0062] In the encoding-availability determining process, 
the encoder 100 counts a number n of the codes that can be 
accurately decoded and determines that encoding can be 
performed if n is equal to or greater than the predetermined 
threshold value. HoWever, making the predetermined thresh 
old value equal to the number of embedded codes enables to 
set a condition that encoding can be performed only if all the 
codes can be accurately decoded. 

[0063] As described above, according to the ?rst embodi 
ment, the input/output-characteristics storing unit 160 stores 
the input/output characteristics for multiple combinations of 
the input device and the output device, the input/output 
characteristics selecting unit 170 receives speci?cations of 
the input device and the output device and selects the 
input/output characteristics corresponding to the speci?ed 
combination of the input device and the output device from 
the input/output-characteristics storing unit 160. The aver 
age-density-dilference estimating unit 180 operates the 
input/ output characteristics in the encoded image data that is 
generated by the code forming unit 150 and calculates the 
average density difference of each pair block. Based on the 
average density difference calculated by the average-den 
sity-dilference estimating unit 180, the encoding determin 
ing unit 190 estimates the number of codes that are accu 
rately decoded to determine Whether encoding can be 
performed, thereby enabling to determine Whether encoding 
can be performed Without the need to actually read and 
decode the image from a medium after the encoded image is 
output to the medium. 

[0064] When using a mobile phone to read an image 
printed on a paper, decoding needs to be performed by using 
the mobile phone having the Worst input characteristics from 
various types of mobile phones. An encoder according to a 
second embodiment of the present invention selects the 
Worst input/output characteristics from the input/output 
characteristics When each of multiple input devices is sepa 
rately combined With the output device and operates the 
selected input/output characteristics in the encoded image 
data. 

[0065] FIG. 6 is a block diagram of an encoder 200 
according to the second embodiment. For the sake of con 
venience, units performing similar functions as the units 
shoWn in FIG. 2 are indicated by the same reference 
numerals, and the detailed explanation is omitted. The 
encoder 200 includes an input/output-characteristics select 
ing unit 270 instead of the input/output-characteristics 
selecting unit 170 shoWn in FIG. 2. 

[0066] The input/output-characteristics selecting unit 270 
receives speci?cations of the output device and multiple 
input devices, reads the input/output characteristics corre 
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sponding to the combinations of the output device With each 
of the input devices from the input/output-characteristics 
storing unit 160, and selects the Worst input/output charac 
teristics from the read input/output characteristics. 

[0067] FIG. 7 is a schematic for illustrating an example of 
selection of the input/output characteristics by the input/ 
output-characteristics selecting unit 270. The input/output 
characteristics selecting unit 270, selects the input/output 
characteristics from four input/output characteristics When 
each of four input devices A through D is combined With an 
output device A. In the example shoWn in FIG. 7, because 
the input/ output characteristics pertaining to a combination 
of the output device A With the input device D are the Worst, 
the input/output-characteristics selecting unit 270 selects the 
input/output characteristics pertaining to the combination of 
the output device A With the input device D. 

[0068] According to the second embodiment, the input/ 
output-characteristics selecting unit 270 receives speci?ca 
tions of the output device and multiple input devices, and 
selects the Worst input/ output characteristics from the input/ 
output characteristics pertaining to combinations of the 
output device With each of the input devices, thereby 
enabling to perform encoding With guaranteed decoding 
performance even When multiple input devices are used. 

[0069] The encoder can also be construed such that the 
encoder receives speci?cations of multiple output devices 
and a single input device, or speci?cations of multiple output 
devices and multiple input devices, and selects the Worst 
input/output characteristics. 

[0070] The encoders according to the ?rst and the second 
embodiments apply the input/output characteristics to the 
encoded image data, calculates the average density differ 
ence of each pair block, and based on the average density 
difference, compares decoding result of the codes With the 
embedded codes to determine Whether encoding can be 
performed. HoWever, the encoder can also determine 
Whether encoding can be performed only from the calculated 
average density difference Without comparing the decoding 
result With the embedded codes. An encoder according to a 
third embodiment of the present invention determines 
Whether encoding can be performed only from the calculated 
average density difference Without comparing the decoding 
result With the embedded codes. 

[0071] FIG. 8 is a block diagram of an encoder 300 
according to the third embodiment. For the sake of conve 
nience, units performing similar functions as the units 
shoWn in FIG. 6 are indicated by the same reference 
numerals, and the detailed explanation is omitted. The 
encoder 300 includes an encoding determining unit 390 
instead of the encoding determining unit 190 of the encoder 
200. 

[0072] The encoding determining unit 390 determines 
Whether encoding can be performed only from the average 
density difference, Which is estimated by the average-den 
sity-dilference estimating unit 180, of the pair blocks and 
outputs the determination result. If the number of pair blocks 
having a predetermined average density difference is equal 
to or greater than a predetermined threshold value, the 
encoding determining unit 390 determines that encoding can 
be performed. If the number of pair blocks having the 
predetermined average density difference is smaller than the 



US 2007/0071281 A1 

predetermined threshold value, the encoding determining 
unit 390 determines that encoding cannot be performed. 

[0073] FIG. 9 is a ?owchart of a processing procedure for 
an encoding-availability determining process by the encoder 
300 according to the third embodiment. In the encoding 
availability determining process by the encoder 300, the 
input/output-characteristics selecting unit 270 receives 
speci?cations of the output device and multiple input 
devices, and selects the Worst input/output characteristics 
from the input/output characteristics corresponding to the 
combinations of the speci?ed output device and each of the 
input devices (step S301). 

[0074] The average-density-dilference estimating unit 180 
operates the input/ output characteristics in the encoded 
image data (step S302), and calculates the average density 
difference of each pair block (step S303). The encoding 
determining unit 390 counts a number m of the pair blocks 
having the predetermined average density difference from 
the average density difference of each pair block (step 
S304), and determines Whether m is equal to or greater than 
the predetermined threshold value (step S305). 

[0075] If m is equal to or greater than the predetermined 
threshold value, the encoding determining unit 390 outputs 
“encoding possible” (step S306). If n is smaller than the 
predetermined threshold value, the-encoding determining 
unit 390 outputs “encoding impossible” (step S307). 

[0076] Thus, the encoding determining unit 390 counts the 
number of the pair blocks having the predetermined average 
density difference from the average density difference of 
each pair block, thereby enabling to determine Whether 
encoding can be performed. 

[0077] According to the third embodiment, the encoding 
determining unit 390 of the encoder 300 counts the number 
m of the pair blocks having the predetermined average 
density difference from the average density difference of 
each pair block, and based on Whether m is equal to or 
greater than the predetermined threshold value, determines 
Whether encoding can be performed, thereby enabling to 
determine Whether encoding can be performed Without using 
the embedded data. 

[0078] The encoder according to the third embodiment 
applies the input/ output characteristics to the encoded image 
data to calculate the average density difference of each block 
pair, and based on the number of pair blocks having the 
predetermined average density difference determines 
Whether encoding can be performed. HoWever, the encoder 
can also determine Whether encoding can be performed 
Without operating the input/output characteristics in the 
encoded image data. An encoder according to a fourth 
embodiment of the present invention determines Whether 
encoding can be performed Without operating the input/ 
output characteristics in the encoded image data. 

[0079] FIG. 10 is a block diagram of an encoder 400 
according to the fourth embodiment. For the sake of con 
venience, units performing similar functions as the units 
shoWn in FIG. 6 are indicated by the same reference 
numerals, and the detailed explanation is omitted. The 
encoder 400 includes an encoding determining unit 490 
instead of the encoding determining unit 190 shoWn in FIG. 
6, and the average-density-dilference estimating unit 180 is 
removed. 
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[0080] The encoding determining unit 490 of the encoder 
400 fetches the encoded image data from the code forming 
unit 150, and based on a number of pair blocks in the blind 
sector of the input/ output characteristics that are selected by 
the input/output-characteristics selecting unit 270, deter 
mines Whether encoding can be performed. The encoding 
determining unit 490 determines that a pair block is in the 
blind sector if at least one block of the pair block is in the 
blind sector. 

[0081] FIG. 11 is a ?owchart of a processing procedure for 
an encoding-availability determining process by the encoder 
400 according to the fourth embodiment. In the encoding 
availability determining process, the input/output-character 
istics selecting unit 270 of the encoder 400 receives speci 
?cations of the output device and multiple input devices, and 
selects the Worst input/ output characteristics from the input/ 
output characteristics corresponding to the combinations of 
the speci?ed output device and each of the input devices 
(step S401). 
[0082] The encoding determining unit 490 counts a num 
ber k of the pair blocks in the blind sector of the input/output 
characteristics (step S402), and determines Whether k is 
equal to or greater than a predetermined threshold value 
(step S403). 
[0083] If k is equal to or smaller than the predetermined 
threshold value, the encoding determining unit 490 outputs 
“encoding possible” (step S404), and if k is greater than the 
predetermined threshold value, the encoding determining 
unit 490 outputs “encoding impossible” (step S405). 

[0084] Thus, by counting the number of pair blocks in the 
blind sector of the input/output characteristics from the 
encoded image data, the encoding determining unit 490 can 
determine Whether encoding can be performed. 

[0085] According to the fourth embodiment, the encoding 
determining unit 490 of the encoder 400 counts the number 
k of the pair blocks in the blind sector of the input/output 
characteristics from the pair blocks of the encoded image 
data, and based on Whether k is equal to or smaller than the 
predetermined threshold value, determines Whether encod 
ing can be performed, thereby enabling to determine 
Whether encoding can be performed Without operating the 
input/output characteristics in the encoded image data. 

[0086] The encoder according to the ?rst to the fourth 
embodiments determines Whether encoding can be per 
formed for the encoded image data and outputs the deter 
mination result. HoWever, based on the determination result 
of Whether encoding can be performed, the embedding 
process of the codes can also be improved. An encoder 
according to a ?fth embodiment of the present invention 
improves the embedding process of the codes based on the 
determination result of Whether encoding can be performed. 

[0087] FIG. 12 is a block diagram of an encoder 500 
according to the ?fth embodiment. For the sake of conve 
nience, units performing similar functions as the units 
shoWn in FIG. 2 are indicated by the same reference 
numerals, and the detailed explanation is omitted. The 
encoder 500 includes a code forming unit 550 instead of the 
code forming unit 150 shoWn in FIG. 2, and also includes an 
optimum-embedding-level selecting unit 595 as a neW unit. 

[0088] The optimum-embedding-level selecting unit 595 
fetches from the encoding determining unit 190 the deter 








